Sanitized Copy Approved for Release 2010/06/24 : CIA-RDP80-00810A001800090003-0

oo eemr i e+ s o - e - e
kY <
CENTRAL INTELLIGENCE AGENCY
- This Document ins ir tL fecting the Na-
tional Delenso of the United States, within the mean-
. ing of Title 18, Sections 783 and 794, of the U.8. Code, a8
amended. ‘Tts transmission or revelation ol its conunj.‘s
INFORMATION REPORT O B D o mrchmia
: 25X1
SECRET
SECURITY INFORMATION 25X1
COUNTRY USSR(Xalinin Oblash) REPORT
UBJECT The R=-14 Project; & Design of a Long DATE DISTR. 26 August 1953
SUBJEC
Range Misslle at Gorodomyla Island i
NO. OF PAGES 37
DATE OF INFO. REQUIREMENT
PLACE ACQUIRE REFERENCES

. 25X1
THE SOURCE EVALUATIONS IN THIS REPORT ARE DEFINITIVE. ,

THE APPRAISAL OF CONTENT IS TENTATIVE.
(FOR KEY SEE REVERSE)

1. In the spring of 1949, concentrated work began at the Institute on 25X1
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was believed to have recelved instructions from Kurganoev, the Soviet
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Chief Engineer at Ostashkov, calling for the design of
a missile having a ransme of 3,000 km, and carrying a
warhead of 3,000 kg. GROETTRUP 1in turn notified the
various CGerman section Chlefs, transmitted the Soviet.
requirements, and informed them that the project was to
be completed by 1 Oct 49, The German engineers were
"~ apparently given complete freedom in respect to the

type and form of missile to be designed,with the Soviet

»  control and direetion being solely confined to the
igsuance of the initial requirements as specifiled
above, : S

2., In order to understand the course pursued by the
German englneers 1n thelr efforts to comply with the
Soviet demands, 1t 1s necessary to briefly describe
their activity in the preceeding years. . '

3. During the years 1947 until the beginning of 1949, the
primary task at Ostashkov, a task whlch engaged nearly
every sectlon
R~10 missile, 25X1

A
~Tew especlally qualliled englneers representing several
sections, intermittently side-tracked theilr attention -
to the study of misslles having a range far above that
of the R=10, There appesrs to be some confuslon as to
the purpose of this work, 1In a sense, the inspiration

" . m, " for these studles came from Soviet sources. For example,

L0 4n visits made to the Institute dating back to 1948, -

" Korolov ;, a Soviet «clonel, repeatedly volced lnterest .
in the deslgn of a missile heving a range of 10,000 km,
It may well be that,in an attempt to satlsfy speciflc
requlrements, individual sclentlets engaged in these
private studies during breathlng spells of the R-10

"project and immedlately after its completion, Whether
or not these studles 7laid the ground work for the R-14

; . .ProjJect or were assoclated with the Sovlet research and

e development program is difficult to ascertain, Certain-

‘ - 1y, the ambiguity surrounding this point 1s not lessened

- by the Soviet research system with lts apparently

numerous and subtle distinctlons, such as "Vorpfnéfffﬁ,

" "Avantprojekt". "Erstes Skizzen Prolekt". etc. 25X1
the
exact Soviet description of the R-14 was "Skizzenprojekt".
| 25X1

I MWL47 the dlrect relation between the
- Rell project and these studles is unlikely, since
.apparently Lhe required range ot 3,000 km, wilth a
- 3,000 kgo load exceeded by far any of the proposals
. submitted by the Qermars. Furthermere, no German was
able to ldentify the requirements for the R-l4 as re-
flecting his own proposals, In addition, it would seem
that the:Soviets would have made reference to a partic-
" ylar study were the R-14 based on it, It will, however,
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“be remembered that the requirements for the R-14, while
more gpeeifiec than the requests of Colonel XKorolev,
were nevertheless - . very general, syeclfying only range

- and warhead dimensions,

5. The various studies of the period 1948 to 1950
agsume importance in relation with the R-14 project
only in the fact that these studies incorporated some
of the Information gathered during that time and,
L specifically, that the orlgin of the radically changed
..a Motor which was a part of the R-14, lies in this
- period, One of the studies made during this period was one
relating rocket thrust .and incressed. aembustion pressuress. - The
thermodynamic deparim ' i

'25X1

6, Upon receipt of Soviet requirements, the German englneers
"’ prepared various proposals for a period of approximately
Tive weeks almed at satisfyilng the required range and
warhead load. Essentlally, four major proposals were
submitted from which two were selected for detalled and
-concentrated effort, The four proposals were as follows:

‘as The construction of a conic shaped missile using
several A-4 motors, The number of motors proposed
was usually between four &nd six, To lessen the
welght of the missile, 1t was conftiemplated that
the expended motors be dropped from the missile
from various heights..

- by Use of multi-stage rockets which had been studied
- &8 the R-12 project during the years 1948 and 1949,

..In this, a number of rockets were to surround a

. ‘misslle carrying the warhead. The first stage
was to be provided by the surrounding missiles
whilch,. at a certain height, would release the
warhead-carrying missile on its second stage of
powered flight, oo »

6. Design of a pilotless supersonic aircraft to be
. launched from the ground by means of an A-4 type
. Pegketi Upon reaching a speed of 500 to 600 m/
. secondd the plane would begin to produce its
. - own propulslon until reaching an altitude of
L agproximately 25 km. The loss in welght and
- the increase in lift would cause the plane to-
6limb to approximately 30 to 40 km. From this
altitude the direct desoent to the target would
ensue, - - ‘ .
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d. Construction of a missile using an entlrely
.new motor, S : :

. T. As stated, two proposals were gelected by the Scviet
administration for detalled studm=the supersonic air-

. eraft which became known as project R-15, and the

L : Fmissile with a new motor, Project R~ll, | 25X1

The order to pursue the two projects came Irom tneJ
-ashkov, but| v 25X1
_ |this decision was made at a higher level,

presumably the responsible Ministry in Moscow. This

decision having been made, the German engineers 1n

Ostashkov were divided into two %roups, the larger

" of which was assigned to the R-1/l project and the .

' other headed by Dr. ALBRING to the R-15 pro Ject,
Until 1 Oct 49, approximately 60 per cent of the
German speclalists were engaged In these studies,
Excluded were only the workshop section and the radio
and chemical section. Of the 60.per cent that were
assigned to the two projects, approximately 80 per
cent worked on the R-14 project, The personnel were
essentially the same as that which worked on the
R=10 project, : .

. BASIC DATA

8. The basic oharacteriét;cs of the R-14 are as follows:

B, WQighﬁ Analxéis of the Empty Misslle

Nose , ‘ Co 60 ‘kg. )

_ Warhead 3 ‘ 3400 kg.4(3,000 kg.
U R Central Sectlon , ‘ ‘ 1390 kg. (expolsives)
o  Stabilizing Ring : 260 kg.

o Motor Mount 400 kg.

Purbines, Pumps, Pipelines,and Instruments 550 k.
‘ ‘ ) ' ‘

8 . ‘ | 100 kg
' Welght Emﬁty | " 6160 kg.

B Fuels

CA - L.‘Lguid oxygend = 1,13 |
8 » pldghol-water mixture® = 0,89 (approximately 7O
. per dent &lcohol and 30 per cent water) )

A - fuel 36877 kg, 32640 dem3
B fuel 26963 kg, 30280 dem3
Av B 63840 kg, 62920 dem3
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e, Fuel Consumption per Second

A - fuel 251 = 251 kg.+ 205*:;“" ?—5305 kgo L 58
per cent :

B - fuel 171+ 12#% = 183 kg.+ l*¥* = 184 kg, =
L2 per cent : ‘ .

oy

‘\ rﬁ'f

*pdditional consumption for gasing of A-contalner
##idditional consumption for gasing of B=-container
*»**Estimated additional consumption for the cooling

of gas for the starting of the turbilnes

d,  Motor Thrust

On the ground, thrust approximately 101,000 kg.
At great altitude, thrust approximately 108,000 kg.

The specific fhrust’at extreme altitude would be
approximately

= : R.000 ‘
I = approximately 10O .= 249 kg/kg-ser
P8 | 3%

e.. Residual Fuel at Propellant Cut-Off

A - in gaseogs :tate 12 t?e A contalner ) approx. 322 kg. .
- in the starting unilt propulsion unit 120 kg,
1] / -‘: B
B - in gaseous state in the B contalner ‘apProx. 145 kg.-
- in the starting unit (propulsion unit) ! 150 kg.
- in the B contalner - " 163 kg.

458 ]
Total A & B §%57

!
-~

Oof this approx. 270 kg.
would remain in the
propulsion unip

f. Combustion Period (Maximum)
t = approximately 63840 - 940 = 145 sec.

As & result of the thrust reduction during the final
part of the flight in order to keep acceleration less .y,
than 10 g's, the combustion perlod was to be increased®
by an additional 11 seconds, Therefore, the actual
! combustion period would become: ‘

t = approximately 145+ 11 = 156 secondé.
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g ~g. Launching Weight o ’;

~ The launching weight obtained from the welght
empty and the weight of the fuels would be:
- )
Wy = 6160 + 63840 = 70000 kg.

he Welght at Propéllant Cut-0ff.

The welght at cut-off obtained from the welght
empty and the welght of the residual fuels becomes:

Woo = 6160 % 940 = 7100 kg.

1. Maximum Cut-Off Speed |

Voo * approximately‘RSOOm/seq

Jo Maximum Target Range
'8 = approximately 3,100 km,

DESCRIPTION
General

" 9, The first sketch ,“see page 23 _7 is & layout of the
" R-14 miseiles as éésigned by the Germans, As can be
geen from the layoub, the missile was a long conice
shaped body powered by a single rocket motor and -
controlled through the angular deflection of this motor,
. The misalle design conslsted of a nose section, war-
" head, central sectlon, and stabllizing ring /which
will be discussed individually in the following
sections of this report /. The contours shown here
are those subm ts in Qctober 1950,
The dimensions ave been derived 25X1
through caleulatlion, The overall measurements are
.sccurate to within 50 centimeters and the diameters and
central section taper are almost exact, The least
sccurate dimensions are those of the nose length and
taper, The rocket motor location is in error by only
s few centimeters, ‘ ,

10, As stated previously,the R=-14, for which there was
© never any other designation to my knowledge, was

‘ ected for design over several other proposals.
the reasons for selection were many and . 25X1
Inaoluded the following: ' ‘ '
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&, Mechanical advantages through simplicity., The
fin and rudder system could be eliminated by
maintaining stabllity through proper location of
center of gravity and center of pressure,

h  Aerodynamic advantages of the cone shape in
supersonic flight, Although this shape was not
advantageous for the initial phase of the flight,
the air resistance encountered would not be in-
tolerable, The relatively low speeds in the

- denser atmosphere would keep these resistances
small, The advantages of simplicity and welght
saving over resistance Justified the selection of
this shape.

€. Further exploitatlon of the German engineers, A
‘missile design incorporating radically new ldeas. .
'gould open many more fruiltful facets for the
overall Scviet research program than a mere mod-

ification of a traditional missile design,

11, To fully understand the design presented here, a
~. few words should be inserted regarding the ballistilcs
of the missile, The ballistic path of the R-14 was
to be essentially the same as that of the A-4 missile
except that the range was to be increased to 3000 Jm .
The missile was to be launched vertically, gradually
controlled to a flight path of approximately 359, and
-eontinue under powered flight for appiroximately ‘155
" seconds, However, at a predetermined point after
propellant cut-off, the nose and body of the missile
were to separate from the warhead and continue along
- an elliptical flight path. The warhead would econ-
- tinue to the target as a free falling body.

12, 1In the course of the deslgn of the R-14 many problems
..~ .arose which were by-passed or ignored because of the
-time allotted to the Germans and because there was
- effectively no experimentation work carried on in con-
Junction with the project, When problems such as control
at critlcal speeds, ballistic of free falling cylinders,
and weldability of certain parts were encountered, they
were dlsmissed as being technically feasible but :
requirlng further development and the project continued.
There were never any estimates made regarding the number
-of manhours required to constmmct such amissile
. 8lnce; by U.S, standards, the project could still be
classed as a preliminary design study.
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© 13, A eross sectional view of the proposed nose section
. ‘of the R-14 missile  is shown on ths second sketoh

o ipige 25 7.

14 The nose of this missile had the sole purpose of re-
‘dueing air resistance of the miselle during the ascend-
ing portion of the flight, Since no functional re-
quirements had to be met other than to reduce air -

\ résistance, this part was designed for simple and in-

, ‘ expensive construotion, In order to keep dimensions . -

. t0 a minimum, the grincipla of internal pressure.
- within a oircular body was empluyed, An opening was
- provided in the apex of the cone so that ram pressure
. oould be utilized to Ilnorease the internal pressure,.
. This would conteraot external pressures to a certain
degree and would provide the skin with tensii?d
stability, , B L

b . 18, The material decided on for the skin was gl ood.,
Thus, & sufficlent thickness could be used to pravide
~ the relatively long oone with ‘load stability and = .
‘grovont buskling. The material would be partiblly. *
co ‘burnt away during high speed flight, but it was felt
e - that the thickness was suffiocient to permit enough'
' material to remaln at extreme sltitudes where loads

were small, ]

16, Pormers, made of laminated wuinl, wwre provided for

L tho‘ldditonal,aupport needed whun an uneven oiroym=
rgrgn ial pressure distridution ocourred during
flight at angles of inoidence, :

17, In order to prevent internal air leakage or sustion
4% the pear of the nome, a eeal was provided, o
© sead and the method of attachment of the nose section .
_ 0 %o waphead cun be seen in debail in view C on page .
PR e ‘A o/ The ailr inlet oconsistwd vl a stesl insert,

30, Another sietoh “see page 27 .7 suows & oross luc- N
, gna "yiew of the proposed warhemd vor the Reld,

, : ALarged views are presented tu show the details of

N < . e various Joints, C ‘

t

[}
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22.
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The'design of the warhead was a radically new design developed

. solely by the Germans., As briefly meniioned previously, the

warhead was to be separated from the nose and central section
of the missile shertly after propellant cut-off, The separation
was to be accomplished hy the explosive charges, points (7) and
(12). The manner or technique of setting off the charge was not
investigated or planned. Since the resistance in space would
be negligible, the various components of the missile would con-
tinue in flight until reaching a denser atmosphere where the
warhead would free itself emtirely. It was realized that as
the warhead approached the atmosphere, violent eoscillation
would ocour, but through preper lecation of center of gravity
and preasure, the oscillation would increase in frequency and
decrease in amplitude until a,stabilized flight condition was
reached., As shown in the drawing, the location of the center

of pressure with respect to center of gravity was accomplished
by extending the cylinder walls at the rear of the explesive.

As the warhead entered the denser atmosphere belt, a violent
deceleration would also occur because of the large resistance
resulting from the flat frontal area.

The drawing shows that the entire warhead casing was to be
made of wood. The selection of woed with its lew specific
weight permitted large wall dimensions. {
As in the R=10 project, the principle of partially destroying
the casing through burning was to be utilized. The thickness

- of the walls was of such magnitude that a sufficient quantity

of wood would remain at the end of the flight path. Since the
descending speed of the cylinder would be reduced in the denser
atmosphere, the amount of weod destroyed would also be reduced.

In addition, the selection of wood was advantageous because of.
its low heat conductivity., It was felt that the quantity of

. heat transmitted to the explosive would remain within tolerable

limits as a result of this property,plus other facts. Since
the speed was relatively reduced, the heat generated would be.
reduceds Also;hecause of the flat frontal ares of the oylinder in
descent, a atagnation ares would duild up and,thus,reduoe the
heat faotor conaiderably. .
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23, Agaln, a great deal of this behavior was surmised
since no absolute technical data was avallable re-
- garding heat generation in flight and no significant
experimental work was carried out on the destruction
of wood in flight.

24, From the structural standpoint, caleulations showed
that the wood body could withstand the subjected
loads., Should the estimates made on the amount of
wood remaining in the walls be correct, the material’ -
plus the ri%idity of the explosive itself would be
sufficient to absord the loads imposed in oscllla=
tion., Longitudinal forces on the front panel result-
ing from rapid deceleration of the explosive would
be partially counteracted by the alr pressure on the
front panel, Calculations proved that the rear
panel with properly cemented joints could support
the explosive under the contemplated 10 g's accelera-~

. tion during powered Ilight.

28, | T
\ gince tnéré“J

ware no sexplosive experts avallable, this problem
was ignored, The casing was structurally designed
to rely partlally on the support of the explosive,

‘ . /™e method of attachments of the warhead to the
fose and central section are sufficiently clear in
the detalled views A and ¢ on pags <7,

Sentral Section

Sketch on pags 29 shows the central section and sta-
1lizer ring of the R-1l4 missile. Included .

on page 29 and 4the sketch on pags 30 are asveral

design detalls of 1nteres§:7 L

26, e design of the central section called for a single-
: phell self-containing structurs similar in many

veppeots to that of the central section of the R-10
missile, The concepta underlying the design are
gvinoighmly those used in the R-10, That is, the
pansmispion of loads, the use ¢f internal pressures
for ‘swpport, transmission of heat, etc. are simlilar
and wi not be expounded upon here,
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27. Briefly, the structure consisted of a thin wall skin
reinforced by a system of formera. The conical
shell was sealed off ‘at its extremities by panels
and was divided into two compartments by a curved
partition., The warhead of the missile was attached,
directly to the shell é%é shown in view A
on page 27 _7. The stabllizer ring was attached '
to the rear of the shell /in the manner shown in-
view D on = page 3&

28, One of the mzjor points of interest and a matter
which differs basically from the design of the
R-10 is the location of the liquid oxygen and the
aleohol. Thiz design called for the liquid oxygen
to be located in the forward compartment and the -
alecohol in the rear. One of the reasons for this
shift was a matter of Btability. By placing the
more dense or heavier liquid in the forward com-
partment, the ' center of gravity of the misslle
could be moved further forward., Calculatlons showed
that even with this change, the misslle would
epproach instability during a portion of the powered
flight, That 1s, as the oxygen was consumed, the
center of gravity moved to the rear and then forward
again, This can be represented by the following
curve:

Nose

C.G.Shift W’

Rear

Time

29, To sompensate for this approach to instablllty, the:
. stabilizer ring . ocould have been lengthened and,
thus,shift the center of presaure further to the
pear, To lengthen the stabilizer ripg would have
inereased the welght and also the alr resistance as
8 result of a correspondingly larger frontal area.
Tt was found that the missile aould be stabllized ®

& certain extent by use of the mobor and turbine

. nogzle controls, It then bacame a matter of compro-
mize bBetween the extent of stabllity through the
stpuctural design and the exhausi, An accurats plot
of the above curve was possible with some portion
of the curve shaded as above indlcating the duration
lndtextanﬁ of control requirad by the propulsion
pystem, ‘
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. 30, Because of the high fuel inJection presgsures of approx-
' imately 70 atmospheres required for the new mobor,
extremely high speed pumps were required,.Thls .led ..

to a danger of cavitation at the pump inlet unless -,

sufficient pressure was provided at this point,
o-"The danger of cavltation was especlally pronounced
for liquid oxygen,which at a temperature of -183° (¢
is near the boiling point:; To provide the required.
inlet pressures, the pressure within the containers.

of both the liquid oxygen and the alcohol was raiséd -

“to approximately 2.8 atmospheres. = Placing the
-oxygen in the forward or upper compartment of the
ghell produced an additional head of approximately
2.2 atmospheres so that the critical ligquid oxygen
had a total pressure head of approximately 5
atmospheres at the pump inlet, The non~-critical
&leohol had a total head of approximately 3.5
gtmospheres, Thus; the combination of increasing.
internal tank pressure and shifting of oxygen to the
lorward compartment alleviated one danger. The ¢
dangers or problems encountered with the shell as

a repgult of increasing internal pressure will be
discussed briefly.

31. Another point of interest and a departure from the
. R=l0 deslgn was the selection of material for the
skin of the oentral section. While working on a
preliminary project after the completion of the
R=10 design, I was introduced, by the Soviets, to
an entirely new high quality steel. Thissteel had
excellent welding characteristics and a fensile ...
strength in the welded condition of approximately
100 kg/mn“, whereas the Germans had never knogn of
. #teel having a strength in excess of 70 kg/mm<, The
Soviet designation wae not known to me, e Germans
managed to obtain a mmall plece of this material and
ested Lt for rupture and impact at low temperatures
f ~d 0)sy 'The material became brittle and the
‘ sharssteristlos at low temperatures were not good,
but, nevertheless,were far better than those of other
‘Bteels, and the tests indicated it would have suff-
lodent strength for the missile.

38, This high quality steel appeared to be an excellent
%héiau n view of the great internal pressure and
snsile loads to which the skin would be subjected,
The use of this material was strongly pressed by
the ovnstruotion personnel who appreciated its weld-
ing oharacteristios over that of light metal. In
sddition, the peasibilities interested other members
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of the group and so the design continued based on
this material, As the design progressed, 1t became
evident that a light metal would poassibly have more
advantages, but the final design presented called
‘for the steel shell, In December 1949, after the
design had been submitted, the Soviets asked for

a design of the central section using light metal
of a two millimeter skin thickness, Actuallys

the design was the same as the other with merely

‘a substitution of mat ulted in a .
slightly heavier body a design 25X
originated and based on 1ight metal would event-

‘ually produce a lighter body.

.33, 1n truth, neither the light metal, 25X1

nor the new sveel design were fully exploited so
that it was not clear which had the advantage over
the other. As an example, the skin thickness of the .

. new steel could possibly have been reduced to 8lx
tenths of a millimeter, At the time of the actual
design, there were many qualities of the new steel
such as bending and forming characteristics that
geie‘not known and so were dismissed for the time

eing. -

: 25X1
34,
. Based on the difficulty in obtaining a small
plece for test; it wai rely an
erimental material and not abundant.
the Soviets did not objJect to & use of
. %the material in the design of the R~14, The fact
that the material might be in a stage of development
would not exclude its use in a design of an object
which itself could only be years from production.

. 35, A major problem in the design of & thin-walled . .
missile is the transmission of motor forces to the
body. The R-1l4 design called for the introduction
of the motor thrust directly into the rear panel., .
The panel was designed as a cunical shaped wall with ;
the apex consisting of the female-portion ¢f a ball
and socket Joint, Joe view G on page 30 .

The extremities of the conic psnel were curved and
joined the skin of the container shell /as shown

. in view D 7. The conlc panel was tapered with the

§ : maximum thickness being at the apex and the .

“minimum thickness at the contalner wall, Thé motoz':

pate ‘contaot with the rear ggﬁg%w;ﬁxnly‘hy means ofdthe

ball and secket so tHWb“KIY $hrist ox longitudinal force -

weuld be introduced ab.jphe Apex: ol the paneksii This [

would produce & load concentration ai the apex &nd a
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deoreasing lead at points along the diameter of the conic
DPanel. Acting on the panel in an oppesite direction would be
forces resulting from the internal pressure, At some péint
along the diameter of the conic panel the opposite forces
would cancel each other so that the resulting force at the

extremities of the panel would be one of tension. The tensile

force would be distributed around the circumference with no
local concentiration and could be supported by the thin wall,

36, Zﬁﬁew G is a oross section of the ball and socket gimb®) arrange-

370

': 38.

ment;7 It was originally planned to use a modified knife edge,
but it was found necessary to have a close fitting ball and
sogket to prevent lateral travel and to distribute the load over
a larger area. The plate had to assume large proportions in
thickness to prevent bending and ,thus, concentrations of loads.
The intersection of the thrust cone forces within the plate would
also prevent bending moments. Struts Ziot show§7 were provided
%o prevent the separation of the gimbal under conditions of no

" power. :

Thé‘apex of the réar panel was-to serve alge as a maphele cover
for access to the container. /See view F,/ The feed pipe (13)
from the forward compartment to the power unit was similar to that

-used in the R-10 design. In this design the insulation served to
" keep heat from the flowing liquid oxygen., The outer casing was

corrugated as before to provide strength and to permit expansion
and contraction. A glass wool insulation was used between the
casing and pipe. The expansion and contraction of the pipe (19)
was to be compensated for.through a metallic bellows union.

Not clearly shown in the details are the slotted flanges of the
formers. These slots permitted the formers to be flexible during
deformation of the skin. Again the design and concepts for the
B-14 formers were similar to those of the R-10.

8tabilizer Ring

39

40,

‘Since the flight stability of the R«l4 was to.be maintained throﬁgh

proper relation of center of pressure and gravity and through
motor exhaust control, the conventionsl complicated fins were no
longer necessary and the design need only to provide for a

single ring whose sele purpose was to shift the center of pressure
rearward. '

Simplicity became a keymote. It was obvious that & mormal sheet

- metal ring would require a network of spars and formers for suppors.

The heat generation in high speed flight would cause the expansion

. of skin, spars, and formers at & different rate sinee the spars .

would have 1o be of & larger mass. This would all add t0 further
complications to an already complicated system. It was decided
then to use a cérrugated light metal to serve the purpose of

skin end supporters, Fermers would be required only at great
intervals and the expansion of the skin by boundary layer heat
could take place between the riveted points of attachmeni to the
formers. This pernitted a simple hut seffective design ZEnd is
shown in deteil on page 30/,
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41. -Actually, the greatest forces on a gstabilizing ring of this

‘ type would be when the missile approaches instability during
mid-powered flight. At this time the speed would be relatively
small and the heat generated comparatively small. When high
speeds are reached and heat generation large, the missile
would be quite stable and the stabillzer would be under re-
datively. small loads, e

42..'Up9nxlaunching a missile of this type, it would be necessary
i to rest i1t on the corrugated stabilizing ring., To prevent’

o looel load concentrations, since the ring would have to support

the entire wel ght of the loaded missile, an elastic lasunching

ring would have to be provided. In this way it would be cerbtain
that the lead would be distributed around the entire stabilizing
ring. ' ,

" 43. ‘As seen [In view‘ﬁy, the transfer of the forces from the ring
: %o the central section, while the misgile rests on the launohing
ring, would be slightly eocentrie. To counteract the resulting
twisting moment at this point the design provided for a relatively
large former. ‘

Propulsion Unit and Propellant System
0perﬁtion

(+ sohematic drawing /[Gee page 32 _] shows the operating
principle of the propulsion unit and propellant system con- .
_templated for wuse in the R-14 design., It is presented pri-
. merily to show the flow of the propellants and is not to be
. 'taken as a true reproduction of component parts or location
: of component partsa)

' 44, Assuming the motor in operatien, the flow would be as follows:

* The liquid oxygen would flow from the A-container into the feed
ipe (10), through the flexible union (25) and the out-off valve

?12). It would then enter the first stage of the pumps (14):
and in turn the second stage. Each stage would produce a pressure
rise of approximately 32 atmospheres. From the high pressure
gide of the pumps, the oxygen would flow intc the high pressure
line (15) and into the distributor ring for injection into the
head of the oombustion chamber. The punps Were to be driven

by a high speed two-stage turbine which, in turs, would be
driven by gas extracted from ihe combugstion chamber. In prin-.

- oiple the gas extracilon was te be accomplished in a manner
similar $o the method discussed in the R-10 design., Basioally,
the extracted gas was to be cooled by means of alcohol heat
extraction and also by aloohol injection,

45. The flow of the aloohol is slightly more complicasted in that
Co the sloohol was te be utilized as a coolant for the motor. A
portion of the alcohol was to flow from the B-container through
the feed line (26) by way of the flexible union(25) into the
rear ring of the motor nozzle, It would then flow between the -
" walls ef the nozzle, colleot in the forward nozzle ring, flew '
.~ through the line (27) and into the first stage of & two-stage
: aloohel pump. h
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The second portion of the alcosol would leave the B-container
by way of the feed line (23), flow thre.gh the flexible union
(25) and also flow into the first stage of the alcohol pump.
The alcohol would receive a pressure rise of approximately 35
atmospheres and would then enter the second stage of the pump
for an additional 35 atmosphere pressure rise. The alcohol
would then flow through the high pressure line (36) into the
forward distribution ring of the motor threat. In the ring the
fuel was to be divided with the largest portion (approximately
80 per cent) flowing forward between the double wall of the
combustion chamber and injected directly into the combustion
chamber head by way of the injection cups (5) with a pressure -
drop to approximately 65 atmospheres. The remaining portion
of the alcohol was to flow through small orifices and through

a small channel between the walle of the throat. The pressure -

drop through the orifices would reduce the pressure to approxi-
mately 40 atmospheres and the pressure at the throat collection
ring would be approximately 10 atmospheres. From the throat
ring the alachol was to flow through the lime (35) back into
the feed line (28) where it would produce an injector effect
‘on the aleohrl antering the first stage of the pump.

The aleohel punp turbine wes to be driven by extracted motor
ges obtained through the extractlon pipe (32) in s manner
pimilar te $hat previously described.

The ventings or more properly the gasing, of the A-~container
was %o be ansoomplishad by means of vaperizing a small quantity
of liguld oxyguen tekxen from the high pressure side of the pump.
The oxygen was to be vaporized while pasaing through the vapur-
izer (19) and the the pressure reduced %o 2.8 atmewspheres by
means of the velve (20). The valve (20) also had the funetion
of ooatrolling the quantity of sas permitted to flow through
line (21) to the upper part of the A-container.

Gapsing of the Broontsiner was to be sccomplished by means of
extracting exhunst gas from the turbine exhause pipe (37).

PHiw gan wan to be reduced and oontrolled also by a valve (40)
prior t¢ entering the upper poriion of the B-ocontainer. The -
bot gases would be suffiociently cooled before reaching the
upper portion of the container end would then mix with an inert
g6 po that there would be no denger of combustien in the
ootitalner,

?hﬁ exhavut from the turbines was to escaps through the pipes
22) and (37) and the noszles (24) and (39). These exhaust
tiaggdlaen wers to be adjustable in direction by means of the
eortrol meters (73) and (38). As a result the nozzle could

Bérve two functione: ones to provide sdditional thrust (approxi~
’

fiately 350 kg. per nozzle), and ftwo, to contreol or prevent ro-
thtion of the miseile about its longitudinal axis, e

the total power absorbed by the two turbines waws
o be in the order of 6000 horsepower.

The 4 and B material mixture was to be regulated by means of
the turbine speed. The unit (42) was to measure the fuel
level by means of floats and an impulse vent to the command
untit (43). On the bamis of the impulmes, the speed of the re-
#psotive turbines would be inoreased or denrcased es needed.

'

SECRET

[

Sanitized Copy Approved for Release 2010/06/24 : CIA-RDP80-00810A001800090003-0

25X1



£

Sanitized}Copy Apprpved for Release 2010/06/24 : CIA-RDP80-00810A001800090003-0

1

SECRET
«17-

53, Filling of the containers was to be acsumplished through the
" one-way valves (11) and (29). The alcohol was to fill all
“1ines and the pump and was prevented from entering the com-
"bustion chamber prior to starting by some meens unknown to me.

54. Starting was to be accomplished by means of bringing the tur-

_bines up to speed with compressed air from an external source
. and brought in at valves (18) and (33). Shortly before the
turbines reached operating speed, the valve (12) would be
opened and the materials ignited by a method unfamiliar to
me.

' Desien

55+ A _sketch of the design layout of the R-14 motor is shown

ZEBe sketch on pages 34 gndmzsfaa it was presented to the Soviets
in October 1949. [}ll dimensions are quite accurate accerding
to seurce., As in the other drawings presented, many of the
‘dimensions were recalled by performing a series of stress

. oalculations based on that data source sould remember. The
dimensions that source oould not produce with certainty are
those pertaining to the throat, chamber, radii, and coolant
-s8lotss The throat diameter, however, is probably in erreor
by only =.5 ceantimeters. The nozzle angle is exact with the
wall thicknesses in error by plus or minus one millimstex;7

,56. The desiéﬁ presented was a rather complete theoretical pre-
. n ]

57 Upon attacking the design of the R~14 motor, the Germans found
* ' that the problems of cooling, expansion, and strength were
extremely diffioult ones; and that a sdlution would have to
be based on different oconsideratiorg from those familiar te
‘them through the A-4 motor design. To review briefly, it will
be recalled that the A-4 motor design was based on the prin-

" oiple of regenerative cooling with a single coolant stream"
and a relatively constant coolant prdssure from the front.
40.the rear of the motor. The result was a unit with ex-
tremely large dimensions. L :

58, As mentioned previously, the R-14 motor design made use of -
- regenerative ocooling with the aloohol &s the coolant. How-
. ever, the coolant was to be utilized in three systems with:
various seleoted preasures for each of the three stages..
In order to eliminate many of the diffioulties of ocooling
through thiock walle and formers as experienced in the A-4
. design, it was decided that the nozzle of the R-14 should ,
. utilize a low pressure cooling system with the pressure being

that of the B-contalner. Even with this relatlively low pre- ko

ssure, the difference between the cooclant pressure and the
exhaust pressure would be high and the forees exertsd on the -
. thin walls desired would be excessive. Therefors; longitudinal
~ribs (29) were provided between the two walls of the nozzle
_snd. spot welded to the walls. These xiba would serve as &
conneotion beiween the two walls, end counteract the forces
. ¢t the cdmsing exerted externally and the forcesm the inner
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wall exerted internally. These ribs permitted the dimensions
of the inner wall to be reduced appreciably. They also served
to eliminate the formers as in the case of the A-4 nozzle which
were heavy and which restricted coolant flow,

59. The expansion of the inner wall of the rear portion of the noz-
2le and the casing would not cause too much difficulty. The
‘inner wall would expand because of heat and the outer wall would follow
because of the coolant pressure. Proper dimensioning of the
outer casing would control the difference in rate of expansion
and ,thus,the rigid connection between the walls was permissible.
The longitudinal> strain in the ribbed portion that would arise
- a8 & result of the coolant flow between the walls was considered.
Because the goolant pressure was small, it was found that the
resultant strain was also small.
60. The portion of the nozzle between C-D would not be subjected A
: to the loads expected in the rear portion, and so it was found i
that the ribs would not be needed for support. The increase
of the ‘inner wall thickness from 2.5 millimeters to 4 milli-
meters was provided in place of the ribs to satisfactorily
support the coolant pressure and to carry the bending moments
resuliing from the motor deflection. The radial expansion
between C and D was taken up by the coolant slot, and the
longitudinal expansion was taken up by the hending of the
thin wall of ring (22).

61, A radical solution was necessary to solve the problems ariging
in the oritical throat area. In oxder to provide sufficient
cooling, an extremely thin wall (20) of two millimeters was

" selected. To protect this wall, a thin coolant slot was pro=
vided to take advantage of the heat absorption qualities
characteristic of the increased coolant apeed and small ocoelant
boundary layer. The selection of the sl ot dimensions was a
compromise between an extremely thin slot with a high rate
of heat absorption, and a thicker slot with a large quantity
of heat absorption.

62, 'To satisfy the structural demands on the throat section, struts

as those shown /in view E1E7 were provided running the full

" length of the throat and at intervals determined by the loads.
-The lnads resulting through expansion of the inner wall in the
radial and longitudinel diresction were permitted to exceed the
elastioc limit of the material and thus take adventage of the
plastic effect. The longitudinal forces of the nozzle, the
bending moments, and the forces erising out of the plastic
effect were to be absorbed by the thick throet casing (21).

" 63, Film cooling was provided as an addltional means of cooling
* the throat. A small amount of coolant was to be injected
through the orifices (16; and permitted to flow along the
throat wall where it would be vaporized. The size of the
orifices was based on the coolant pressure and the internal
pressure at the location of the respective orifices.

64. It was possible to maintain a relatively thin inner wall for
the combustion chamber; since a smell pressure differential

would exist between the chamber pressure and coulant bressure,
~ and since the spherical shape of the chawber was ideal fer
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carrying forces. The resulting thin inner wall and a thin
coolant slet, creating a pressure dreop of approximately five
atmospheres, would provide sufficient cooling. Should local
hot spots occur, the inner wall would expand and decrease the
" coolant dimensions at that spot. The increase in coolant ve-
locity would then provide an increase in the rate of cooling.
The union of the inner wall to the injector cups would not
be appreciably strained; since the cups would serve as a prop,
the pressure differential would be small, and the temperature
would be relatively low.

65. The outer wall, being epherical in shape, would also be ideal
for absorbing the various forces introduced. In the area of
the injecter cups, where the surface would be interrupted by
the cup openings, the wall thickness was increased to 10
millimeters, The thick wall was %o be milled to provide a
suitable union with the ecup wall.

66, The ideal method of compensating for the difference in ex-
" pansion of th~ inner and outer wall would have been to use
a thin outer wall of high grade steel that would expand at a
corresponding rate to the inner wall.

67+ 8Since thils condition could not be met, it was planned that
the difference in longitudinal expansion would be taken up
by the ring (14) while the radial expansion difference would
be compensated for by predesigning the radii in the cold con~-
dition in such a way that the radii in the hot conditioen would
be as desired. Teo prevent the coclant slet from completely

" olosing or becoming %too narrow at any time, wires with a cir-

oular oress section were to be placed longitudinally end welded
to the inpner wall. ‘

o

68.‘W additional cooling was to be obtained in the ~
ber by providing a series of orifices for

film cooling.

69. |
' the liquid oxygen was to be
injected through & copper plate with a series of orifices. 25X1

A series of Injection teste wera;pTrformed at the Institute,

70. The thrust cone was to be attached tangentially to the outer
wall of the combustion chember and increased in thiokness
at the apex. Because of the thickness of the cone, walls
and cups, the entire front portion of the metor would be
extremely rigid. It was believed that this feature would
be degirable with respeot to vibration since the mass would.
b¢ great and the frequency high. The elastic frontal portion
‘of the A=4 motor with its low frequency was condidered to
be a weak point and it was hoped that the change would prove
to be sounds

1. ‘the auxiliary equipment. 25X1

was placed as close
to the glmbal a5 possible in order to keep the moments of
inertia small. This epplied to the pumps and tlrbines as
well as the propellant ‘lines. In addition,; the lines had to
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be near the point of rotation in order %o keep length changes
small at different motor deflection angles. One of the reasons
that the missile was to be limited to & 10 g. acceleration

was one.qf moments developed in the propellant lines. The
difference in the pressure heads of the oxygen and alcohol at

the entrance to their respective pumps times the specific gravity,
acceleration, and distances would produce excessive moments

sbout the point of rotation should the 10 g's. asceleration

be exceeded.

72.- The pumps and turbines weTre to be attached to the moteor at two
: ‘statically stable points (32). The contrel forces to be used
to deflect the motor assembly were to be intreduced through
a rod (34) at the bracket on the pump and then through rod (33)
tangentially to the outer casing of the combuation chamber. ‘
The foroces through the rod (34) were to control the motor de-
fleotion in one place,vwhile a bragket Z;ot ghown/ attached to
the combustion chamber, but at 30 +to the first bracket, was
to sccept forces for motor -deflection in the second plane.
[ﬁhs brackets shown on page 3k are merely schematic,
Motor Characteristics
T3 erformance characteristics of the 25X1
proposed motor| drawing [Eee page 32J7 which is
‘a graphical presentation of the ndtor pressures and temperatures.
4 great deal of error exists in the absolute values shown and,
therefore,are presenfed merely as an indication. Thesedata
‘are in no way as acourate as the design data presented in
previous sketches. :

4, Points (2), (3), and (4) represent the arca of the motor com~
. bustion chamber, throat, and nozzle respectively. The reference
line (5) shows the variation in coeclant chennel thickness, sk,
in millimeters at warious pointa along the metor. ‘

© 75. Chart (6) shows the pressure of the gas, P_; and the coolant
pressure, P, . The chart is split into two-scales. Pk reprew=
gents the ccolant pressure at the time of launching afd P
represents the coolant pressure at the time of propellant cute
off- ' :

76. Chart (7) shows the coolant velocity, Vi, in meters/second within
 th9 three areas of the meotor. : :

71. Chart (8) shows the quantity of aleohel; Q; in liters/second and

" . in per cent passing through the ocolant areas. The percentage
ia based on the alcohol consumed in combustion as 100 per cent.
The chart shows that approximately five per cent of the fuel
would be consumed threugh film cooling. S

78. Chart (9) shows a very rough approximation of the antiolpated
inner wall temperatures adjacent ko the hot gases.

GONCLUSION
79. .As per requirements, wérk on the R-14 project was stopped as of
. the first of Ooteber and the reports, drawings, caloul adons, and sletches

were compiled during the month of Ootober for presentation ¥eo
the Soviets. The final preoduct,; the "SkiZ%zen Projekt®, oconsisting
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entirely of paper, reflected the little time that was at the
disposal of the engineers. Most of the drawings were over-
all views with partial details on the same sheet similar teo .
those presented in this report. No individual detail drawings
suitable for use in comstruction were submitted and it seemed

“hardly prebable that construction would ever be attempted from
the sketohes made available w1thout a great deal of additional
works . .

. 80, After the information had been compiled, a commission appeared
at the Island consisting of sapproximately ten Soviet scientists
and- engineers who[:::::%:::]:epreaented various institutes in 25X1
the area of Moscow. They had apparently been f
R-14 end R-15 projects prior to their arrival. 25X1
the aim of the commission was to study the projects. They :
had ne contact with the Germans except when certain Germans
were called in for consultation on points that were net clear
to the commission, Two members of this commission were
Cols. Pobedonostsev and Korolov,

8l. The results of the commission“s siudy wers never known to
me or my colleagues with the exception of itwo post projects
" that were immediatdly ordered. One project involved the
design of a warhead that utilized its kinetic energy, and
the second project was the design of a central section
utilizing & 1ight metal as discussed under the section dealing
with the misslle's central section,

82, The second warhead design engaged ths efforts primarily of the
ballistics and the aerodynamics section from November 1949
to February 1950. The basic idea Tbehind the design was teo
utilize the tremendous kinetic energy of the warhead at
propellant cut-off. At & speed of 4500 maeters per second
at cut-off, the kinetic energy when converted to heat energy
would represent the energy equivalent fto that of a high
explosive. If a greater part of that spesd could be maintained
to the time of explosion, the total ensrgy released, providing
the explesion ococurred above ground, would far exceed that ' '
of the explosive itself. The problem was to design & body
with little resistance and still capable of withstanding
the atrain of the high speed flight, BSinvte the ideal aero=-
dynamic form could not be reallzed, it was decided that a
return to the conic shape would have to be made and the added
reslatance accepted. The base of the.ocone was to be 1l.4
meters in diameter and the length approximately six meters.
Stability wes to be maintained by filling the cone only par~
‘tially with explosive. Two designs were accomplished. One
was to utilize a thiok steel wall. The cother was to utilize
a steel shell covered by a protective material., - Apparently
the design set up the specifications for materials to be used
that had nct been developed,

83, 25X1
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At the completion of these supplementary designs, the
Seviets took no action which would reflect their interest
in the over-all R-14 project. Even the usual premiums,
indicating satisfaction, were not payed to the Germsns.

' Yet, no oriticism was ever received. No indications

" were observed either as to the disposition of the project’

and further follow-up work or consuliation was never
:equestedo

the Soviets anticipated the 25X1

85|

early repatriation of the Germans and[  the project. = 25X1
was an attempt to extract a few more idems from the :
Germans prior to their leaving the USSR

‘Bketch page 23+ Layout of the R-14 Missile

ch page 25: Cross Seotional View of the Nose Sectlon

Sketoh page 27: Cross Sectional View of the Warhead

Sketch page 29: R-14 Central Seation and Stabilizing Ring
Sketch pags 30: Details of Central Sectionnd Stabilizing Ring
:Sketoh page 32: Schematic Diagram of the R-14 Propulsion Unit

and Propellent System

Sketol-pags 3k: Layout of Rooke® ﬁotor for the R=14 Missile

Sketoh pags 35: Detaile of Rocket Motor
Sketoh page 378 Graphical Presentation of R-14 Neotor Characteristics
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CROSS SECTION OF THE R-14 MISSTLE

.LEGEKD“
AScal;:; 1350 ’
1., Nose. ‘
12 .ﬁdrhgad G e
ﬁ;SI ng;oggi;qnﬁ Container (4 = Oxygen)
4 B-Prqpellanf Container (B = Alcchol)
IS. Stabilizing Ring )
éa ﬁigh Pressure Motor
f. Forward COﬁtainer Panel
8. .Pat?ition
,9; .Aftﬁéontainer Panel
16. Meéﬁanism for Contrgi of Rooket Motor Movement
11, Gimbélr‘Mount
12.‘ Tﬁrﬁine-?ump Unit
13,. Turbine-Pump ﬁﬁit
141’ ﬂechgnism for Controlling Turbiﬁé Exhaust szzle

15, 5§fiéo£ing‘mﬁrbine Exhaust Nozzle
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JOs F R=14 (Cross Section
ND "

Scale: 1:25

"1,
24
-

Plywvéod Skin '
Lamina_ted Wood Former

ﬁose Opening .

Re-inforced Joint (See sketch on p.27 for detail)
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_WARHEAD OF R-14
- fmeEmp

S

1, Plywood Case

2. Forward Plywood Panel
3. Aft Plywood Panel
4. Pipe Containing Initiating Explosives
S5+« Explosive Filling Opening -
6. Plywood Nose Casing
7. Blasting Charge for 6
8. Screwed Connection to the Nose
9., Seal
10. 'Cemented Wooden Safety Pege
11. Cemented Reinforcement Ring
12., Blasting Charge for the Separation of the Waerhead from the Missile
1%, Sorewed Connection between the Warhead and the Nissile
li. Oonnoction Ring of the central Section
15. ,Explosive

SECRET ‘
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=1 o B , R-l4 Central Section and
: ‘Stabilizing_Ring
rmEreTs: . .

Detsit “F’

Deted Y T NoberFor detoi K see pagesh L.
° :. o a0 7. . ) For detuils ‘DT E" #'G' and 5“}“. - milimeters
ket -3 see page. 30

Sanitized Copy Approved for Release 2010/06/24 : CIA-RDP80-00810A001800090003-0

. ﬁn: Al di.ms.givgg in mitimgters . -



wl
33

Sl .
s ) ._,. lI‘., . W
o ORR L
o L Rs
, |
-

N '}

A7
Q
\
)

IR .
A

- )

o+ BEGRET . _



Saniti;ed Copy Apprc.)vieq for Release 2010/06/24 : CIA-RDP80-00810A001800090003-0

SECRET | 25x1
a3l - " .

_ CENTRAL SECTION AND STABILIZER RING OF R-14
1. .“A"fconﬁaih‘er' V
-2, ‘B'Container
T Stabilizing Ring
4. Forward Panel (Special Steel)*
.5¢ “&’ Container Skin (Special Steel )*
6. ‘W Container:Former (Steelt o‘:'B = &pprox. 45 kg/mm
7. Container Partitien ‘(Special Steel)®

8. ‘B’ Container Skin (Special Steel)*

"9,  Rear Panel (Special Steel)*
10, “B”Gontainer Former (Steels gy = 8PPTOX. 45 kg/mm

11, Corrugated Casing {"Dural® g p = BPPTeX. 40 kg/mm )
12. Stabilizing Ring Former (":Dura.l“: a“ ‘= approx. 40 kg/mn
13, Alochel Outlet
14. . Alcohol ogutlet for Lewer Cooling Section

15. Reinforced Oxygen Outle‘b Caning (Steel: 0‘3 = approx. .60 kg/nnz)
16. B’Cwntainer Vent Pipe (Steol)
i7, W container VYent Pipe (Steel)
18, Stiffening and BExpansien Bgad.
19, Oxygen Outlet Pipe (Steel: g%y = 8pproX. 60 kg/mm )
20, Glasswool Insula.tion
21, Ball Pla‘be .

22, Conio Shaped uoter Mount (8pooial Steel)*
' *In a welded conditiont
Elastio Limit Sy 70 kg/nn®
. memsile Strength g3 100 kg/mn’

SECRET
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LEGEND

1.

»

S 2
3

4.

5
6.
Te
Be
9.
10.

11,

12,

13,

14.
15.
16,

AT

18,
19,
20,

21,

2‘5.

24,

. 25
264 "

27,

28.
. 29,
30,
. 31,
32,
33,

4 Qﬁfﬁm H# ""Z"‘é

“AﬂContainer

'3’ Container

High Pressure Moter
Gimbel Motor Mount
Injeotién-cup
Conic~-shaped Motor Mount

' Chamber Cooling Sectien

Throat Cooling Sectien
Hozzle Ceoling Section
A Feed Pipe .
A Tank Filling Valve

A Cut-0ff Valve

2 gtage Turbine
2‘§tage A=-Pump

High Pressure A-Line
Gas Extraction Pipe
Control Valve

&jﬁyv i

SECRET
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34.

35..

36,

A : 37-

28,
39.
- 40.
4.
42.
43.

Compressed Adir’ starting Valve

A Vaporizer

A Reducing and Gontrol Valve

" A Gasing Pipe

‘Purbine Exhaust Pipe
Control Motor
Turbine Exhaust Nozzle

“Plexible Pipe Unions

"B’ Peed Line to Nozzle cooling Seotion

‘B’ Qooling Line
"B’ Feed Line

‘B’ Container Filling Valvo

2 ftage ﬁurbine
2 Stage Pump (B)
Gaspﬂxtraotion‘Pipe

Compresed Air Starting V@lvo

SECRE?D

25X1

SCHEMATIC DI;GRAMFOF PROPULSIQN UNIT_AND PROPELLANT SYSTEN

Gas cdntfoi Vgive

Llcohol Peod Pipe

Alcohol High Pressure Line
Turbine Exhaust Pipe
Control Motor

Turbine Exhaust Nozzle
Reducing Control Valve

B Container Gasing Pipe
Propellant Measuring Unit
Command Unit
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I Layout of Rocket Motor
for the R-l4 Missile

_ Note: Legenk shown on page 36
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Hote: Refer to paqe 3
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DESIGN OF THE HIGH PRESSURE MOTOR (R-1

1. Combustion Chamber
2. Throat '
'3, Nozzle
4. Gimbal Plate (Hardened Steel)
5. GConic Hétor Mount (Special Steel)*
-6, Ihjeotien Cups
-To ‘A Materisl High Pressure Line (AM[’Scy% = approx. 24 kg/nna)h
'8, 'A'Material Injection Plate '
‘9. ‘'Material Injection Orifices
10, ‘B“Material Injectien Orifioces
1ll. Outer Cesing of Combuation Chamber Head (Bpocial Steel)*
12. Comhustion Chamber Inner wall (Special Steel)'
13. Combustion Chamber Casing (Speoial Steel)®
14. Cooling Inlet Ring (Speoial Steel)*
15, Throat Coolant Orifices
16, Coolant Injection Orifices
17. Throat Coolant Slot
18. Throat Coolant Outlet Ring (Speoial Steel)#
19, Coolant Orifioce
20. Throat Wall ‘
21, Throat Cesing 7 .
22, Nozzle Coolant Qutlet Ring
23. Coolant Baffle ‘
24, Nozzle Oasing (Special Stul)*
25. Nozzle Wall
' 26, Nozzle Coolamt Inlet Ring (special Steol)*
27. Coolant Baffle
. 284 Nozzle Wall (Speoial Steel)®
-129."Longitudipal Ribs '
30.. Feed Line
31, ‘B'Material Turbine-Pump Aesembly
. 32. Turbine Pump Assembly Attachment (2 pointl)
33, Support ‘Strute for 31 :
34, Push Rod for Motor Deflection
35, A Material Turbine«Pump Assembly
36, Turbine-Pump Assembly Attuohmont (2 points)
37, Support Strute
© #In welded condition:

Blaetio Linit (), 70 kg/mn’
Tensile Strogsthdg 100 kg/mm2 o

SEDRET

Sanitized Copy Approved for Release 2010/06/24 : CIA-RDP80-00810A001800090003-0

25X1



Sanitized Copy Approved for Release 2010/06/24 : CIA-RDP80-00810A001800090003-0

;-caé;‘ S

-

o 25X1
9.
pap
] " N - 1~ - = == w
W | T NS =4 |
Y ——---:}\—-_» — = : &~
k. —
® ‘
0 -
' —— |
0
) - i Tl t ‘ “
o, L =
| . .
0] T" l} ” 1
" Lol . v
' i
w - "
yo i . 4

& Relh. Wotor. Charackerics ™~ -~

* Graphical. Prasentation ,

SECKET

Sanitized Copy Approved for Release 2010/06/24 : CIA-RDP80-00810A001800090003-0



